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(54) MACHINE CONTROL SYSTEM 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a machine 
control system capable of flexibly dealing with various 
network formats and reducing its installation cost. 
SOLUTION: A machine control execution program 203 is 
driven on a personal computer(PC) 109 and has a 
means for controlling an I/O 110 and driving a machine 
112 and a means for transmitting an instruction from a 
user through communication. An editing monitoring 
program is driven on a PC 102, provided with a means 
for editing a machine control procedure and an operation 
monitoring means capable of monitoring/controlling by a 
remote operation, allowed to permeably execute the 
editing and execution of the machine control procedure 
at the time of adjustment, and acts so as to control a 
remote machine 112. Since both programs are driven on respective PCs 102, 109, the system 
can flexibly deal with various network formats by changing peripheral equipment. 
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* NOTICES ♦ 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The machine control system characterized by having the edit monitoring means which carries 
out monitoring of the actuation while operating on a personal computer and editing a machine control 
procedure, the machine control management tool which transmits the instruction from a user to a control 
executive program, and creates a log file, and a machine control activation means to operate the machine 
which conducts manufacture or inspection through the interface board built in said personal computer. 
[Claim 2] The machine control system characterized by distributing to three programs of the monitoring 
program of operation which supervises and controls a machine for the process of machine control from a 
remote place, the machine control manager which performs management of a machine control executive 
program, and the machine control executive program which I/O is actually controlled [ executive 
program ] and operates said machine which interlock and operate. 

[Claim 3] The machine control system according to claim 1 or 2 characterized by collecting various 
information, such as monitoring of said machine of operation, and error information, by the remote 

control through a network to said machine in a remote place. 

[Claim 4] The machine control system according to claim 2 characterized by mitigating the load at the 
time of an OFF division and machine operation to another program from the machine control executive 
program which actually controls I/O for processing of instruction waiting, such as start/stop from a user, 
and simple substance actuation activation, and instruction analysis. 

[Claim 5] The machine control system according to claim 2 characterized by establishing a means to 
transmit the instruction from a user to said machine control executive program which 1/0 is actually 
controlled [ executive program ] and operates a machine by conununication link. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a machine control system, especially a machine control 

system with a remote control function. 

[0002] 

[Description of the Prior Art] Various control by electronics is performed to many machines by the 
advance of the electronics centering on MPU (microcomputer). The conventional machine control 
system is indicated by "the remote management equipment of a machine" of XP,6-46482,A. 
[0003] The **** conventional technique, i.e., the conventional machine control system, has the **** 
configuration shown in drawing 19 . That is, tiiis conventional machine control system is constituted by 
the maintenance control means 3, the personal computer 16, and display 18 which perform agency 
between the programmable controller 1 which is a sequencer etc., modems (modulator and demodulator) 
12 and 14, telephone 17, modems 12 and 14, and a controller 1. 

[0004] Actuation of the machine control system of the configuration like drawing 19 is explained 
briefly. (The maintenance control means 3 equipped with CPU, ROM, RAM, a display, etc. carries out 
the monitor (monitor) of the programmable controller 1, and it performs agency with a modem 12 and a 
programmable controller 1 while it programs the maintenance approach of self with the signal from 
modems 12 and 14.) Furthermore, it connects with the modem 14 through another interface, and the 
maintenance control means 3 is connected through the personal computer 16 and the telephone line in a 
remote place. Then, the monitor of the machine connected to the programmable controller 1, a check, 
maintenance of the program of a progranmiable controller 1, an alteration, etc. are performed by remote 
operation. 
[0005] 

[Problem(s) to be Solved by the Invention] There are some problems in the conventional technique 
mentioned above. First, the network gestalt of the 1st remote control is limited only to the analog 
telephone line. For example, it is being unable to use the network of other gestalten in the case of using 
digital channels, such as a case the machine of a site being managed in an office through LAN laid in 
works etc., and ISDN more nearly high-speed than an analog network, etc. The reason is because a 
maintenance control means to receive the signal from a modem is treating only the modem connection 
as a network connection gestalt. 

[0006] As another problem, it is that installation cost is expensive. The reason is because it is necessary 
to prepare the exclusive hardware for a maintenance control means apart firom the program MABURU 
controller for machine control. On the other hand, it can be said that improvement in the speed and low- 
pricing progress, and the latest personal computer is cheaper than the programmable controller itself, 
such as a sequencer. 

[0007] One of the purposes of this invention is offering the machine control system which makes 
possible machine control which does not use programmable controllers, such as a sequencer, but 
operates on a personal computer. 
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[0008] Other purposes of this invention are offering the monitoring means of operation which can 
supervise and control actuation of the equipment connected to the personal computer from the personal 
computer (it is called Following PC) of a remote place. 

[0009] The purpose of further others of this invention is offering a means performing creation and 
maintenance of a machine control means easily, with the edit means of the machine control means 
united with the monitoring means of operation. 
[0010] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the 
following characteristic configurations are used for the machine control system by this invention. 
[001 1] (1) A machine control system equipped with the edit monitoring means which carries out 
monitoring of the actuation while operating on a personal computer and editing a machine control 
procedure, the machine control management tool which transmits the instruction from a user to a control 
executive program, and creates a log file, and a machine control activation means to operate the machine 
which conducts manufacture or inspection through the interface board built in said personal computer. 
[0012] (2) The machine control system distributed to three programs of the monitoring program of 
operation which supervises and controls a machine for the process of machine control from a remote 
place, the machine control manager which performs management of a machine control executive 
program, and the machine control executive program which I/O is actually controlled [ executive 
program ] and operates said machine which interlock and operate. 

[0013] (3) The above (1) which collects various information, such as monitoring of said machine of 
operation, and error information, by the remote control through a network to said machine in a remote 
place, or (2) machine control systems. 

[0014] (4) The machine control system of the above (2) which mitigates the load at the time of an OFF 
division and machine operation to another program from the machine control executive program which 
actually controls I/O for processing of instruction waiting, such as start/stop from a user, and simple 
substance actuation activation, and instruction analysis. 

[0015] (5) The machine control system of the above (2) which establishes a means to transmit the 
instruction from a user to said machine control executive program which I/O is actually controlled 
[ executive program ] and operates a machine by communication link. 
[0016] 

[Embodiment of the Invention] Hereafter, the example of an operation gestalt of the machine control 
system of this invention is explained to a detail with reference to an attached drawing 1 thru/or drawing 
18 . 

[0017] First, drawing 1 is the hardware configxu-ation Fig. of the example of a suitable operation gestalt 
of the machine control system of this invention. This machine control system CRT (the Braun tube or 
display)101, PC102 for edit monitoring, NIC (Network Interface Card) / modem / TA103 (Terminal 
Adapter), TCP/IP 0 [ Transport ] ControlProtocol /Internet Protocol 104, LAN () [ Local ] Area 
Network / Internet / dial-up line 105, TCP/IP106, NIC/MODEM/TA107, CRT108, PC109 for control 
activation, the I/O board 1 10, the motor board 1 1 1, a manufacture mechanical-inspection machine (a 
motor -), etc. It consists of I/Ol 12. In addition, two or more 1 12, such as NIC/MODEM/TA107 - a 
manufacture machine, and an inspection machine, may be connected to TCP/IP 106 (the case where two 
pieces connect is shown in drawing 1 ). 

[0018] PC 102 for edit monitoring operates by program control, and displays the result of operation etc. 
on CRTlOl connected to this. As for PCI 09 for control activation, a manufacture machine, an 
inspection machine, etc. control 112 through the I/O board 110 and the motor board 111. Moreover, 
LAN / Internet / dial-up hne 105 connects the PC side for control activation which contains PC 109 for 
control activation the edit monitoring side containing PC 102 for edit monitoring. 
[0019] Next, drawing 2 is the software configuration Fig. of the machine control system of this 
invention. The operating system (OS) 202 installed in this PC, a control executive program 203, a 
control manager 205, and various data files 204 are consisted of by PC201 (109 of drawing 1 ) for 
control activation. On the other hand, PC206 (102 of drawing 1 ) for edit monitoring consists of OS207 
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installed in this PC, an edit monitoring program 208, and various data files 209. 
[0020] Next, the function of each [ these ] part is explained. OS202 and OS207 are WindowsNT(s) of 
for example, Microsoft, and offer the network protocol in a graphical (graphic form) user interface and a 
lower level. The control executive program 203 operates a machine through the I/O board 110 and the 
motor board 1 1 1 of drawing 1 with the instruction from the control manager 205 or the edit monitoring 
program 208. 

[0021] On the other hand, the control manager 205 performs processing of instruction waiting, such as 
start/stop from a user, and simple substance actuation activation, and instruction analysis, and collects 
various information, such as monitoring of operation and error information, to the machine (not shown) 
connected to PC 109 for control activation. 

[0022] In addition, in drawing 2 , a continuous line, a dotted line, and a double-line arrow head show the 
flow of the actuating signal of a TCP/IP communication link, file I/O, and starting/termination of a 
program, respectively. 

[0023] Drawing 3 shows the example of a detail program configuration of the control executive program 
203 in drawing 2 . This control executive program main 301 consists of the TCP/IP commxmication 
module 302, the file input/output module 305, the task activation module 309, the simple substance 
matter module 313, an actuator activation module 318, an I/O-hardware-control module 325, and a timer 
control module 328. It controls by these I/O-hardware-control module 325 and the timer control module 
328 to drive a device driver 329. 

[0024] Each modules 302-326 mentioned above include two or more programs, respectively. That is, the 
TCP/ff communication module 302 contains the receiving module (edit monitoring program / control 
manager) 303 and the transmitting module (edit monitoring program / control manager) 304. The file 
input/output module 305 contains the system construction related file read in module 306, the actuator 
related file read in module 307, and the task related file read in module 308. Moreover, the task 
activation module 309 contains the task-control (branching/loop formation) module 310, the actuator 
activation module 311, and the signal sense (emergency stop etc) module 312. The simple substance 
activation module 313 contains the IN module 314, the OUT module 315, the motor module 316, and 
the signal sense (emergency stop etc) module 317. 

[0025] The actuator activation module 318 contains the IN module 319, the OUT module 320, the motor 
module 321, the timer module 322, the counter module 323, and the event flag module 324. Moreover, 
the I/O-hardware-control module 326 contains the input module 326 and the output module 327. 
[0026] The outline of the function of these various modules (and submodule) is explained below. 
[0027] The TCP/IP communication module 302 performs data transmission and reception with a 
working edit monitoring program and a working control manager by TCP/IP socket conraiunication link 
on PC which is on the same PC or is in a remote place. The data receiving module 303 receives the 
instruction of start/stop, simple substance actuation activation, etc. which the operator issued fi-om a 
control manager or an edit monitoring program. The data transmitting module 304 performs a machine 
control error notification and the notice of a running state at the time of monitoring to a control 
executive program or an edit monitoring program. 

[0028] The file input/output module 305 is created by the edit monitoring program, and incorporates the 
various files by which the file transfer is carried out to the hard disk of the control activation PC in the 
memory in a program. The system construction related file read in module 306 incorporates the system 
construction related file the parameters about the whole system are described to be, such as a network 
setup, in the memory in a program. The actuator related file read in module 307 incorporates each 
actuator behavioral description table of IN, OUT, a motor, a timer, a counter, and an event flag in the 
memory in a program. The task related file read in module 308 incorporates the task file by which one 
file is equivalent to one task in the memory in a program according to the task designated file which is 
the list of the tasks to be used. 

[0029] The task activation module 309 performs machine control by multithread control which makes 
one task one thread according to the loaded task script. The task-control module 310 controls the 
activation part in a script according to the control code described in conditional branching, the loop 
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formation, and a task script called a jump. The actuator activation module 311 performs actuator control 
of IN and OUT which were described in the task script, a motor, a timer, a counter, an event flag, etc. by 
the call of an actuator activation module. The signal sense module 312 senses emergency signals, such 
as an emergency stop, in the background during task activation. 

[0030] The simple substance activation module 313 performs IN, OUT, and simple substance actuation 
of each actuator of a motor by the call of the actuator activation module 318. The IN module 314 
performs one record in IN behavioral description table. The OUT module 315 performs one record in an 
OUT behavioral description table. The motor module 316 performs one record in a motor behavioral 
description table. The signal sense module 317 senses signals, such as an emergency stop under simple 
substance actuation. 

[0031] The actuator activation module 318 is called from a task activation module or a simple substance 
activation module, and performs actuation of each actuator. 

[0032] The IN module 319 performs actuation of the sensor read in in a call and IN behavioral 
description table etc. for an I/O-hardware-control module. The OUT module 320 performs actuation of 
the cylinder control in a call and an OUT behavioral description table etc. for an I/O-hardware-control 
module. A call and a motor parameter are used for the motor module 321 for an I/O-hardware-control 
module, and it performs actuation of the point impaction efficiency in a motor behavioral description 
table etc. The timer module 322 controls timer set in a timer behavioral description table, reset, etc. The 
counter module 323 controls a counter value setup in a counter behavioral description table, an 
increment, a decrement, a clearance, etc. The event flag module 324 performs a condition setup of ON 
of an event flag in an event flag behavioral description table, OFF, etc. 

[0033] The I/O-hardware-control module 325 outputs and inputs the signal of the I/O board 1 10 with 
which PC109 was equipped through a device driver 329. An input module 326 inputs 1 byte or 2 bytes 
of signal from the address with which the I/O board was specified. The output module 327 outputs the 
data of 1 byte or 2 bytes of specified bit pattern to the address with which the I/O board was specified. 
The timer control module 328 measures elapsed time through a device driver 329 based on the system 
clock of PC internal organs. 

[0034] a device driver 329 ~ Microsoft Windows NT etc. ~ it is the software for accessing BIOS 
through OS. 

[0035] Next, drawing 4 shows the example of a detail configuration of the control executive program 
203 of drawing 2 . This control program 203 consists of the control manager main 401, a TCP/IP 
communication module 402, a file input/output module 405, and an execution control module 410. 
Moreover, these modules 402, 405, and 410 consist of further two or more modules or submodules. That 
is, the TCP/IP conmiunication module 402 contains the receiving (edit monitoring program / control 
executive program) module 403 and the transmitting (edit monitoring program / control executive 
program) module 404. Moreover, the file input/output module 405 contains the system construction 
related file read in module 406, the actuator related file read in module 407, the task related file read in 
module 408, and the log related file write-in module 409. Furthermore, the execution control module 
410 contains the zero retum module 41 1, the mode change (auto/manual) module 412, the task 
activation start/stop module 413, the manual actuation module 414, and the error-processing module 
415. 

[0036] Hereafter, the outline of the fimction of these modules or the submodules 402-415 is explained. 
The TCP/IP communication module 402 performs data transmission and reception with a working edit 
monitoring program and a working control executive program by TCP/IP socket communication link on 
PC which is on the same PC or is in a remote place. The data receiving module 403 receives an error or 
a warning message firom a control executive program etc. Moreover, the updating instruction of various 
data files etc. is received firom an edit monitoring program. The data transmitting module 404 transmits 
the instruction of the start/stop of task activation specified by an operator, simple substance actuation 
activation, etc. to a control executive program, or performs a file updating error notification etc. to an 
edit monitoring program. 

[0037] The file input/output module 405 is created by the edit monitoring program, and incorporates the 
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various files by which the file transfer is carried out to the hard disk of the control activation PC in the 
memory in a program. The system construction related file read in module 406 is incorporated in the 
memory in a program of the system construction related file the parameters about the whole system are 
described to be, such as a network setup. The actuator related file read in module 407 incorporates each 
actuator behavioral description table of IN, OUT, a motor, a timer, a counter, and an event flag in the 
memory in a program. The task related file read in module 408 is incorporated according to the task 
designated file which is the list of the tasks to be used in the memory in a program of the task file by 
which one file is equivalent to one task. The log related file write-in module 409 writes the error 
information log which received fi"om the control executive program, and an operator's actuation log in 
the file on a hard disk. 

[0038] The execution control module 410 analyzes directions of an operator, changes a screen display, 
and issues each instruction to a control executive program. With the zero return directions by the 
operator, the zero return module 41 1 changes a screen to the display in zero return, and issues zero 
retum instruction to a control executive program. The mode change module 412 changes auto actuation / 
manual actuation screen with directions of an operator. The task activation module 413 changes a screen 
to a start screen or a stop screen with directions of an operator's task activation start/stop in an auto 
screen. Moreover, start instruction / stop instruction is issued to a control executive program. The 
manual actuation module 414 issues cycle actuation activation or an actuator simple substance actuation 
run command to a control executive program with actuator simple substance actuation activation 
directions of the cycle actuation activation of an operator in a manual screen, an I/O, a motor, etc., etc. 
When an error is received firom a control executive program, the error-processing module 415 displays 
an error message on a screen, and waits for buzzer reset and error discharge of an operator. Moreover, 
error information is added to the log file on a hard disk. 

[0039] Next, drawing 5 shows the example of a detail configuration of the edit monitoring program 208 
of drawing 2 . This edit monitoring program 208 consists of the edit monitoring program main 501, the 
TCP/IP communication module 502, a file input/output module 505, a file-editing module 510, and a 
monitoring module 514. 

[0040] The TCP/IP communication module 502 contains the receiving (control manager / control 
executive program) module 503 and the transmitting (control manager / control executive program) 
module 504. The file input/output module 505 contains system construction related file reading / write- 
in module 506, actuator related file reading / write-in module 507, task related file reading / write-in 
module 508, and log related file reading / write-in module 509. The file-editing module 510 contains the 
system construction related file-editing module 5 1 1 , the actuator related file-editing module 5 1 2, and the 
task related file-editing module 513. Moreover, the monitoring module 514 contains the actuator 
monitoring module 515 and the task monitoring module 516. 

[0041] Since each [ these ] modules 502-516 are similar with the control manager of drawing 4 R> 4, 
refer to the fiinctional description of each module for them. 

[0042] Next, the configuration of the various data files used with the machine control system of this 
invention is explained with reference to drawing 6 . A data file exists in the hard disk 601 built in or 
connected to PC for edit monitoring, and PC for control activation. A data file is roughly divided and is 
classified into four classes, the system construction related file group 602, the task related file group 
606, the actuator related file group 611, and the log related file group 619. 

[0043] The system construction related file group 602 includes the edit monitoring program system 
construction file 603, the control manager system construction file 604, and the control executive 
program system construction file 605. 

[0044] The task related file group 606 contains the task designated file 607, the zero retum task file 608, 
the auto task file 609, and the manual task file 610. 

[0045] The actuator related file group 61 1 contains the motor table file 612, the motor parameter file 
613, the IN table file 614, the OUT table file 615, the timer table file 616, the counter table file 617, and 
the event flag table file 618. 

[0046] The log related file group 619 contains the actuation log file 620 and an error log file 621. these 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



6/24/2005 



JP,2000-315108,A [DETAILED DESCRIPTION] 



Page 6 of 9 



files ~ respectively - an outline - it has the following contents. The parameter about the whole system, 
such as a network setup, is indicated by the system construction related file group 602. The parameter 
which an edit monitoring program needs is indicated by the edit monitoring program system 
construction file 603. The parameter which a control manager needs is indicated by the control manager 
system construction file 604. The parameter which a control executive program needs is indicated by the 
control executive program system construction file 605. 

[0047] It is equivalent to the task designated file with which the task name to be used was indicated, and 
I task 1 file, and there is a task file the script which described actuation is indicated to be in the task 
related file group 606. The list of the tasks used for the task designated file 607 at the time of zero return 
and auto actuation is indicated. Only the number of the tasks which use the zero return task file 608 by 
zero retum exists, and the script which described actuation is indicated. Only the number of the tasks 
which use the auto task file 609 by auto actuation activation exists, and the script which described 
actuation is indicated. Only the number of the tasks which use the manual task file 610 by cycle 
actuation activation of manual actuation exists, and the script which described actuation is indicated. 
[0048] The parameter file for operating the behavioral description table file of each actuator and an 
actuator exists in the actuator related file group 611. The behavioral description table which described 
the migration length of a motor, a hand of cut, etc. is indicated by the motor table file 612. One 
******** of the motor table files 612 exists to one motor shaft, the motor parameter file 613 - the 
address of a motor board, and a pulse — the parameter required for motor control, such as resolution, is 
indicated. One ******** motor parameter files 613 exists to one motor shaft. The behavioral 
description table which described the bit pattern at the time of the I/O-data reading address and ON/OFF 
etc. is indicated by the IN table file 614. The behavioral description table which described the bit pattern 
at the time of an I/O-data write address and ON/OFF etc. is indicated by the OUT table file 615. The 
behavioral description table which described the die length of a timer etc. is indicated by the timer table 
file 616. The behavioral description table which described counter initial value, a current counter value, 
etc. is indicated by the counter table file 617. The behavioral description table which described event 
flag conditions, such as ON/OFF, is indicated by the event flag table file 618. 

[0049] There are an actuation log and an error log in the log related file group 619, and all are used for 

the maintenance at the time of error generating etc. Moreover, analysis of a system use situation is 
possible using a log file. The hysteresis of actuation of an operator is indicated by the actuation log file 
620. The error information log which received fi'om the control executive program is indicated by the 
error log file 621. 

[0050] Next, with reference to the flow chart of drawing 7 , the actuation of the control executive 
program 203 shown in drawing 2 and drawing 3 is explained. First, a control activation process is started 
by a working control manager or a working edit monitoring program with PC in the same PC or a 
remote place (step 700). 

[0051] Next, the various data files on a hard disk are read into the memory in a program (step 701). This 
actuation is realized by the file input/output module 305 of drawing 3 , and read in of a module 307 and 
a task related file is realized [ the read in of a system construction related file ] for the read in of a 
module 306 and an actuator file by the module 308 among data files. 

[0052] As a following step, a program checks the existence of data reception (step 702). When nothing 
has received, it moves fi-om a program to emergency stop signal sense processing (step 712). When a 
certain data are received, a RECEIVE statement is analyzed (step 703) and the next processing 
corresponding to the received instruction is performed. 

[0053] Check of data receiving existence and analysis of a RECEIVE statement are realized by the 
receiving module 303 of drawing 3 . When there are directions of a start, activation of an auto task is 
started (step 704). When there are directions of a stop, activation of an auto task is suspended (step 705). 
When there are directions of zero retum, activation of zero retum is started (step 706). 
[0054] Each task control of auto task activation, a halt, and zero retum is realized by the task activation 
module 309 and the task-control module 310 of drawing 3 . Auto task activation and actual machine 
operation of zero retum are realized by the actuator activation module 3 1 1 of drawing 3 . 
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[0055] When there are directions of the manual actuation which performs a task, such as cycle actuation 
and step actuation, an applicable task is performed using the activation task name information included 
in received data (step 707). Manual actuation which performs a task is realized by the modules 309 and 
310 of drawing 3 . Actual machine operation of manual activation of an applicable task is realized by the 
actuator activation module 3 11 of drawing 3 . 

[0056] By step actuation activation, when monitoring is carried out by the edit monitoring program, the 
activation part in (step 709) and a task and information, such as a running state, are transmitted to an edit 
monitoring program (step 710). Data transmission is realized by the transmitting module 304 of drawing 
3. 

[0057] When there are directions of the manual actuation which performs actuator simple substance 
actuation, actuator simple substance actuation is performed by performance information, such as 
actuator classes included in received data, such as IN, OUT, and a motor, a record number of each 
actuator behavioral description table, and ON, OFF, (step 708). This actuation is realized by the simple 
substance activation module 313 containing IN, OUT, and the motor modules 314, 315, and 316 of 
drawing 3 . The process itself is terminated when there are directions of termination (step 71 1). A 
process post process is realized by the control executive program main 301 of drawing 3 . 
[0058] Next, the existence of an emergency stop signal is checked (step 712). When the emergency stop 
signal is not detected, it moves to check processing of error generating existence (step 714). The check 
of an emergency stop signal is realized by the signal sense module 312 of drawing 3 . When an 
emergency stop signal is detected, emergency stop processing is performed (step 713). The notice 
processing of emergency stop generating to ****** of all working motors, interruption of task 
activation, a control manager, or an edit monitoring program is included in emergency stop processing. 
Emergency stop processing is realized by the task-control module 310 of drawing 3 . 
[0059] Next, the existence of error generating under activation is checked (step 714). The check of error 
generating is realized by the signal sense module 312 of drawing 3 . When the error has not occurred, it 
moves to check processing of data receiving existence (step 702). Error processing is performed when 
there is error generating (step 715). If it is [ task ] under activation, the notice processing of error 
generating to activation interruption, control manager, or edit monitoring program of the task which the 
error generated is included in error processing. Error processing is realized by the task-control module 
310 of drawing 3 . 

[0060] Next, with reference to the flow chart of drawing 8 , actuation of drawing 2 and the control 
manager 205 of drawing 4 is explained to a detail. First, a process is started by the operator (step 800). 
Next, the various data files on a hard disk are read into the memory in a program (step 801). This 
actuation is realized by the file input/output module 405 of drawing 4 , and read in of the actuator related 
file read in module 407 and a task related file is realized [ the read in of a system construction related 
file ] for the read in of the system construction related file read in module 406 and an actuator file by the 
task related file read in module 408 among data files. 

[0061] Next, a program checks the existence of operator actuation (step 802). The existence check of 
operator actuation is realized by the execution control module 410 of drawing 4 . The directions from an 
operator move fi"om an inside case to processing of a data reception check (step 813). When there are a 
certain directions from an operator, the next actuation is performed according to the contents of 
directions. When there are directions of a start, a start instruction is transmitted to the control activation 
section (step 803), and it changes to a display while starting a screen (step 804). When there are 
directions of a stop, a stop instruction is transmitted to the control activation section (step 805), and it 
changes to a display while stopping a screen (step 806). 

[0062] Transmission of a start/stop instruction is realized by the transmitting module 404 of drawing 4 . 
The change of a start/stop screen is realized by the task activation start/stop module 413 of dravying 4 . 
When there are directions of zero return, zero return instruction is transmitted to the control activation 
section (step 807), and a screen is changed to the display in zero return (step 808). Transmission of zero 
return instruction is realized by the transmitting module 404 of drawing 4 R> 4. A change on a zero 
retum screen is realized by the zero retum module 41 1 of drawing 4 . When there are directions of an 
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auto mode change, a screen is changed to the display in auto mode (step 809). When there are directions 
of a manual mode change, a screen is changed to the display in manual mode (step 810). When there are 
directions of manual actuation, a manual actuation instruction is transmitted to the control activation 
section (step 811). Auto mode / manual mode change is reaUzed by the mode change module 412 of 
drawing 4 . There are two kinds of actuator simple substance activation which performs alone one 
record of the actuator behavioral description tables, such as cycle actuation which performs the task for 
manual actuation, IN and OUT, and a motor, of manual actuation instructions. 

[0063] A self-process is terminated, after giving a termination instruction to a control executive program 
(step 812) and checking termination of a control executive program, when there are directions of 
termination (step 818). Transmission of a termination instruction is realized by the transmitting module 
404 of drawing 4 , A process post process is realized by the control manager main 401 of drawing 4 . 
[0064] Next, the existence of the data reception by TCP/IP is checked (step 813). When nothing has 
received, it moves from a program to existence check processing of operator actuation (step 802). When 
a certain data are received, a RECEIVE statement is analyzed (step 814) and the next processing 
corresponding to the received instruction is performed. Check of data receiving existence and analysis of 
a RECEIVE statement are realized by the receiving module 403 of drawing 4 R> 4. When there is a 
notice of error generating from a control executive program, an error message is displayed on a screen, 
the operator call doubled with equipment, such as sounding a buzzer and turning on PATORAITO, is 
performed, and error processing, such as buzzer reset by the operator and error discharge, is performed 
(step 815). The error information contained in the received data is written in the error log file which 
exists on a hard disk (step 816). When there is a notice of file updating from an edit monitoring 
program, a rereading lump of the various data files on a hard disk is performed (step 817). After 
performing the above processing, it moves from a program to existence check processing of operator 
actuation (step 802). 

[0065] The example of a control manager is shown in drawing 17 and drawing 18 (A), and (B). 
[0066] Next, with reference to the flow chart of drawing 9 , actuation of the edit monitoring program 
208 of drawing 2 and drawing 5 is explained to a detail. Starting of an edit monitoring program waits for 
a user input (step 901 of drawing 9 ), or data reception (step 909). In system construction edit, a user 
input (step 901) edits by displaying [ in system construction related file editing (step 902) and actuator 
edit ] the screen of task file edit (step 904) in actuator related file editing (step 903) and task edit, the 
case where a user input (step 901) is a start — the control activation section — the case of start command 
transmission (step 905) and a stop — in STOP command transmission (step 906) and the manual 
actuation classified by actuator, in the case of manual actuation (actuator) command transmission (step 
907) and file updating, file transmission (step 908) is performed in the control activation section at the 
control Management Department at the control activation section. When there is data reception (step 
909), a receiving command is analyzed in receiving command analysis (step 910). As for the case of an 
actuator condition, in the case of an actuator related monitoring display (step 911) and a task state, the 
analyzed command performs various file storing (step 913), as for the case of a task related monitoring 
display (step 912) and various file data. 

[0067] Next, the example of OUT behavioral description table edit of an edit monitoring program, IN 
behavioral description table edit, motor behavioral description table edit, timer behavioral description 
table edit, counter behavioral description table edit, event flag description table edit, and task behavioral 
description table edit is shown in drawing 10 - drawing 16 . 

[0068] Edit monitoring can be carried [ since renewal of a file, task-related monitoring, actuator-related 
monitoring, the command transmission and reception to a control executive program, and the command 
transmission and reception to a control manager are carried out by the transmission and reception which 
used TCP/IP, ] out even if the control executive program, the control manager, and the edit monitoring 
program are set up in the same personal computer with the gestalt of this operation, and set up in the 
separate personal computer. 

[0069] Moreover, with the gestalt of this operation, fiirther, since the above-mentioned command 
transmission and reception and edit monitoring are transmitted and received using TCP/IP, edit 
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monitoring can be carried out to remoteness through LAN and a dial-up Hne. 

[0070] As mentioned above, the configuration and actuation of the example of a suitable operation 

gestalt of the machine control system of this invention were explained in full detail. However, this 

invention should not be limited only to this specific example, but that various deformation modification 

is possible can understand it easily to this contractor, without deviating fi-om the simimary of this 

invention. 

[0071] 

[Effect of the Invention] The 1st effectiveness is the remote control system which can respond to various 
network gestalten flexibly. The reason is a program to which the side which carries out [ machine 
control and ] monitoring in a remote place also operates on a personal computer, and is because it can 
respond to various network gestalten flexibly by changing a peripheral device. 
[0072] The 2nd effectiveness is cheap installation cost compared with a system conventionally. The 
reason is that programmable controllers, such as a sequencer, are not used but a personal computer 
performs machine control. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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(0ilc(i. 2<ig^fi!^fn5«^*S^f) o 
CO 0 1 8] «i«t:^^U>^fflPC 1 0 2{i. 

7A«tj'i»fc<fco«if^b. ^^(omi'^m^m-^. arumm. 
snri^s c R T 1 0 1 icS;^-r5c un^^'rm p c i 

OQfi. I/0#— Kl lOmS^-^i^-Y \ 1 1* 
/>LTia5g^tt-^St^«^l 1 Z^Vmt^. $fc. 
L A N/l'>c?-^^-y F/^Jfellgleliia 1 0 5f±. ^ft 

t^^f y >:5^ffl P C 1 0 2 ^^tfi^m^--^' u y^fflij 

i: . SJiWSIff ffl P C 1 0 9 *^ty$iJffli||fTffl P C (BIJ^S 50 
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coo 1 9] 0 2{i. *^W<D«lfiesiJffli'>XT-A 
coy 7 h-i^xT^s-e^-So $iJffliilfTfflP c 2 0 i 

(01O1O9) (C{±. CCDPCtC't'>Xh-;l/^nT 
V^S^'^U-X'f yi''->X-rA (OS) 2 0 2fc, ^JtSI 
^fTya:^^A2 0 3i:. UWmm.-fxi^'yL.ZQb 
i:. Sa-r-^'77'i'-»l/2 0 4 i:A^e.«fig^ni.„ - 
75r. i^»^:X^njy^fflPC2 06 (010102) 
«. CcOPCtc-OXK-^l/^nTV^SOS 20 7i:. 
^»^r:::i;5'U>^yay^A2 0 8 ^m'r-i'y r 
f ;l/2 0 9i:A^e>«fi!t$tl5o 

CO 0 2 0] ^K. c:n6#gp«'©«l«6%§iwrs, o 

S202tOS207«. «?IJx.(^Microsof tttOWindows 
NTT-SD. i^^^w*/!/ (0ie) yi'V^f^x- 
5o $'J^*?f:/a^5A2 0 3{4. SiJ^«S:7'a ^5 A 

2 0 5X«iSm*-^»J y^Zfu^'^L. 2 0 8*^6©^ 
"^fc J: t). 0 1 © I /0:a5- F 1 1 0St>*t-^f3<- F 

1 1 \ ^iri^xm&^mv^fE'^^o 

CO 0 2 1 ] $ir^WS:^a^^A 2 0 5«. =l— 

%Rt;^<&«i*T®jias*ff t'\ sijta^ff ffl p c i o 9 »c 
mm.-^nrcm& (s^-s-r) tc«LTiii<to*^;f y > 

CO 02 2] (Si. 02>fK:«. ^i^Rtf-««l^ 
entcjco^n^tiTC P/i PilM. :7rf';i/Am:^R 
xs-yu Aoei(i/i^7oi!if^m^©i9sn«-^-ro 

CO 02 33 03«i. 02 4'®*iJ®l^fT:^ay^A2 0 

3 nmWcT'a 9=y LMmS^^mt. C OiUmmiZfu if 
^A^-fVS 0 1 {*. T C P/ I Pa^I^-v'i— 7^3 0 
2. 7T'f';l'Atb:^t5^jL— ;U3 0 5. ^S'X^lltT^v' 
n.— ;l/3 0 9. #*t:*:^«:i'3.— ;l/3 1 3. T^f-^.:^ 
-5'llfi=*i?i-;l'3 18. I /OSiJ^*->*zL— ;l/3 2 
5Rtf ^i-l'T-$ijai*i?3.-;l/3 2 8 J; O^^^nSo 

I /0*JfflI^r-yi— ;b3 2 5 Wffil'tri? 
a— ;l/3 2 SfCit). ■r/^'rXF^--l'>'^3 2 9^F-7'1' 

CO 0 2 4] ±3^Lfc^*>^ii.— -/l/S 0 2~3 2 6tt. 

^-ti^^nffiStoTJ^ay^A^r^/uiyi/^So iP^. tcp 

/ I P3l«^i'a.-;l/3 0 2«. Sm^rS^:!— ;V (ffl* 
=^-^ U >y:^ni^5A/$iJffiI'gS:/ay^A) 3 0 3 
i:> (ffi^*x^y>^yya^^^A/SiJ 
'<»SS:/n^-7A) 3 0 4^-g-A,T-(/^§o ^T-T/l/Attl 

:^ti?i-;u3 0 sa. v'XT^AK^Kja^r'i'/i'myi^ 

**i?i-;b3 0 7. 

3 0 9(4. ^T.'^ym \ 

0. 7'^f-aX-^»§^fTtr->'i-7l/3 1 l&t/<i^-tr> 
X (l^«{?±etc) ^-i^i-yl/S 1 2^^A.T'l/^So * 
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tt^Uff^v^a— ;l/3 1 I N^>^:x-;l/3 14.0 

UT'ei/:L—jV3 1 5. ^-^J'^S/'n—;!/ 3 1 SRUm 
#-lr>7. (lfSf$±etc) ^>^a.-;U3 1 7^^A.T*(/> 

[0 0 2 5] Ti^^:3.X-^^*?T^>*:x-;l'3 1 8 

1 N^i/i— yl/3 1 9. OUT^v^iL— ;U3 2 0. 
^r^v^a— ;l/3 2 K i5?-f"^-^>^:L— yl/3 2 2. 
y^^^rv^iL— ;U3 2 3Stf-Y^>h:7^^*^i^3.— ;l/3 

2 4^'&/uT*i/>^o ^fc. I /0$iJfflI^v?iL-;l/3 2 6 

fi. Xsti^rv'aL-yl/S 2 6 i:ai:^i^S^:x— ;!/ 3 2 7 10 

[00 2 6] <ltie»SS^v^a.— ;l/ (atf'9-:r^v^iL- 

[0 0 2 7] TCP/1 Pffifi^v^i— ;l/30 2(i. T 
C P/I Pvy^y hilfitci:!?. 1^— P C±tc*§3b\ 

*3o x-^>^«^i^^-;l/3 0 3{i> StJfflIS3S:?^n^ 

sm-r^o x-^3gM^s^^-;i/3 0 4t*. Mfflj^fT^ 

[0 0 2 8] :7r'Y;l/AtB^J^i^:i— ;i^3 0 5fA. 

a.~;l/3 0 7ti. IN. OUT. ^— i^^-T-^^— . ;^ 

ya^^'^A43O^^rUtcg^0iit?o i5?x^ 
Bg3^77-r;l/^ii^-t>^a.-;l/3 0 Sti. ffiffl-T^^X 
^^o— Mt?fe§^x^ti^>^T-i';i/(csei\ 1:77' -r;i/ 
*M ^x^^tcffl^-rs^x^^yT-Y;!/^. yn^^A* 

[0 0 2 9] ^$?X^^tT^>^a— ;l/3 0 9fi> D-KL 40 
/c^X^^X^UyhtC«!ei\ 1 ^X^^ 1 XU^y F^r 

^m^'^^/zL-Ayz 1 oti. ^f^^^^K-^/wy. 

:/i:i^ofci$?X^X^uyFrttcfeai^n/c$iJSi:3-F 

tct¥i\ x^uyh^^oiitTSim^rSiriai-rso T^=^a. 

X-iz^tT^v?a-;b3 1 His ^X^X^'jyh'+'tC 
fgiE^n/c. IN. OUT. •t-;^?. ^^v-. ti^y 

•lr>X^i^*j.— ;l/3 1 2(i. ^?X^||?T4^tc. 50 
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^•>> K"elfm»±l?<D»SL^#*"b>Xt'§o 
[0 0 3 0] #i*lltT^S/*ii-;l/3 1 3{i. IN. OU 

-^nn^eiyoL-ji^s I Bco^mLic^K^n^oo in 

^i/zL— ;l/3 1 4 ti. I Ni&MeaiT^— i 
-F^HtT-r^o 0UT^>^^L-;l/3 1 Sti. OUTBi 
MS5E'r-:7;V*^Dl Un^-F^HfrT^o ^-^'^v^ 
a.-;l/3 1 6{i. ■t-^rl&f^ieJE-r-:r;i/'t»tD 1 Un- 
h^:^nnr^o fi^-tr>x^y:i-;V3 1 7«. ¥f*«J 

[00 3 1] 7^^a.X-^?J|f7^:i^3.-;l/3 1 8«. 

^n. ^7^^^x-^cDi&f^;&iifT-r^o 

[0 0 3 2] I N^>^iL-;l/3 1 9«. I /0$JjfflI^>^ 
^HOilllflF^^tT-r^o 0UT^>^:i-;l/3 2 Oti. I 

/0SiJ®^>^:L-;i/*pfttiL. OUTttltte^gT"-:/;!/ 
;i/3 2ni. I /o$iJffii^>^^— ;i/^RfaL. ^— 

3 2 3ti. :<J'i7>^ij!i{tiBai7"— T/^l/tl^O. :^^>^m 

m^. -rv^y^vh. t^^^u^of. ij^ut^^d^jj®! 
N. o F Fm<Di)tmm^^fT^oo 

[0 0 3 3] I /0$«JfflI^>^:2.-;l/3 2 5ti. t'>'^-YX 
Fv-r/^3 2 9^/^L. P C 1 0 9tcsa^n/£: I /o 
4?-F 1 1 0<o«-^^Am;^j-r^o Xti'ei^^—jvs 2 
6«. I/04?-F<Oj&^;?n/i:7'FUX*^e. 1 

7tJ:. I/0.1-:- FtDJg^^nrcT'FL-X^C. W^-f F 
X{^2/^-rF<D. Jg^;?n;rclf^y F>'^^-VCD'r-^^ 
m:^-r^o ^-f *^-*Jiai^v^:r-;I/3 2 Bti. •r>'WX 
F^-f/^3 2 9^:n^L, P C rtli^Dv'XT^A^o y 
7ctc3^il^HC>thiBiJ«?TJS: 5 o 

[0 0 3 4] T'>'^-rXF^-f/^3 2 9(i. Microsoft Wi 
ndows NT II^DOS^/^b. B I O S tCZd^-trX-T^/'c 
*Oy:7 F^x71r^^o 

[0 0 3 5] 04«. 0 2tDSiJfflI||fTyn^-?A 

2 0 3 (7DPiB«^M^7r>-ro C(Dmm:fu^^L.2 0 3 
fi. WWayD^^A;^-Y>40 1. TCP/IPil 
{iti^o.— ;l/4 0 2. yT'-CjlAli^ti'ei/:i—J[y4 0 5 

Rifmi-mm^i^zL-)V4 1 oj:Dii^^n^o ^/-c. 
L:ne^s/a-;i/4 0 2. 4 0 5R.t;4 I otiMtcais 

■S. TCP/ I P3lM^>^*;L-;l'4 0 2«. S<i (Iffim 

^-^?ij>^-:/ny5A/»jia!|iff:/o<7-^A) 
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7'-r;l/M3i^^v^a-;l/4 0 6. 7^^JLX-t$?Ma:7 

7-f;i/SBi*L:e->^i— ;i/4 0 7. ^7s^MMyy-<?i'm 
ii^^v^a-;b4 0 8Stfn^|gS7T-r;l/Sii^^v^ 

4 1 OJi:. IS.'SSJS^>^iL'-7l/4 1 K K«§ 
-h/^-aZ^W ^v^a.-;l/4 1 2. iSrx^jlfTX^ 

;l/4 1 4S.l/x^— iJ!lS^>?^-;l/4 1 5^#/uT 

[0 0 3 6] WT. cn^<D^>^a-;l/X^i:. ^y^^iy 

:L-j]y 4 0 2-- 4 1 5comm(Dmm^mm-t^o tcp 

/I Pii©^S?i-7l/4 0.2ti. TCP/IPVyyh 

>^^-;l/4 0 3{i. »Jffll|ltTya^'^A3!)>?><Dj:'^-X 
§^-r«o x-i5?2m^i^:x-;l/4 0 4«. SiJfflI||?T:/ 

COO 3 7] yr^ji^xmt}'eiy:L-jV4 o sti. Sft 

7T^;l/^iA^^>^a.— ;l/4 0 6ti. ^*vh'7~^tDi2 

5 Xt^ Agg^ig^ y T ^ :/a ^^'^ A cf^'D ;>< U 
;I/4 0 7«. IN. OUT. ^-fv-, 

7T-r;l/B!3i^^5^'ji— ;l/4 0 8ti. i^m'r^^:;^^(D 

^ X ^ tCffi^^-r ^ ^ X ^ :7 7 y n A 4^£D ^ ^ 

UtcS?*93ityo ni^*iait:7 7'Yyi/Sii^^i/:i— ;l/4 0 

:t-^b-'i$?cOSSf¥a^/'«r/N-F-r-<X^±o:7r-f 

[0 0 3 8] ^tTmS-t>^a-;l/4 1 Oti. -^^V-^ 
Offi^*8?#rL. iSS^^^^ML. $iJfflJ*tTyay^ 
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0^§:^^?T^-5o ^X^^f7'e:i/3.-)]y4 1 3 (i. :t 
-hiilMC:fett^. :t-<U-^?tD^X^||fTX^$?-h/ 

xh^y^^DJi^tCcfco. ^iias^x^^-h^ij®x^±x^^y 

SyjL—jV4 1 4«. -7- iT'yl/iaSfrciott^. 
^feD-9--r^>?l/i&f^||fT'^. I/O. ^-iimcOTi^^jL 

llfT^^^ta-To X'7-MS^>-*jL-;l/4 1 SJffll 
$lfT:/D^-^A*^e>x^-«:Sflb/'cii'&tc. Hffitcx 

^x^-m;&^#Oo x^-1f^;&/N--HT'-f X 

[0 0 3 9] ^5ti. S2C>^*^:X^U>^:/ 

o^^A2 0 8(Di¥lffl^^15a^^-ro COSS^^x^U 
>yrn^-^A2 0 8ti. S^^x^y >^:/o^^A 
;^-Y>5 0 1. TCP/ I P®M^S?ii-;l/5 0 2. :7 
20 r-r;i/Aai:^^v^iL-;l/5 0 5. yr-^j^mM^ei^n — 
;l/5 1 0B:t/^x^u>y^>^3.-;l/5 l 4«fc*?«^^ 

[0 0 4 0] T C P/ I Pjlfi^v-'o.— ;l/5 0 2^*. § 
« (^JSiS^T'a^^'^A/StJia^fTyn^^A) ^i/^a. 

-;i/5 0 3Rr/jMM mmmmy'u^^L./ummn^ 

n^*«^A) ^S/jx— ;l/5 0 4^^A.Ta^So :7r-r;VA 
m:^^>^rL-;i/5 0 5ti. s/X7^AS^^31:7T'r;i/^ 

3i/#ii-t>^^-;I/5 0 6. T^^zlX— i5rgBa:7 7>f 

;l/S!ii/9ii^:t^iL-;l/5 0 7. i$?x^MS*7r-Y;VS2 

30 ii/SjZ^^>?iL-;i/5 0 sR^fu^mmyy^/vrnTi./ 

iL-;l/5 1 o«. i^x-xAI8Slia:7 7-r;i/JS^^ri/'a. 
-;i/5 1 K 7'^^iLX-^iaa:7T-<;i/ffim^v^^- 

}V5 1 2&tf^Xi^Ma:7T-f;l/li8m-^:i^i->'l/5 1 3 
«:$/u"^l^So Sfc. ^rXi$?y V^f^i^i— ;l/5 1 4 
ti. 7^^zLX-^$r^x^U>^'^v;:x— ;l/5 1 
^X^tx^U ^^^i/'jL— ;l/5 1 6^-&A.T'l/>So 

[0 0 4 1] cn^^^i^jL— ;i/5 0 2-^5 1 6fi. m 
4<Dmm'sm'^uif^L.tmi^'r^(or\ 
40 (Dmmmm^^m ^ n/c i ^ 

[0 0 4 2] :j5^tc. *^P^Oa«®JfflIS^XxAT*1£ffl-r 

snnfTffl p c ic\^m^rc(,tmm'^nrc^^— x^ e 

XT-A^^H3i:7 7'Yyi'af6 0 2. ^xi7mmyr'^j\^ 
meoe^ T^^D^jL-^mmyy-fjime i irufo 
cfmmy y^jvme i 9co4o<DSi?stc^s^nSo 

[0 0 4 3] >'X-rA^^g8a7T-Yyl/p6 0 2ti. m 
50 m^x^f Uvyyo^^-^AS/XT^AiS^^Z-r/l/S 0 
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3, $iJffilga:/a-?"^Ai/XxA|ft«7 5"l';b6 0 4a 

[0 0 4 4] ^x->mmy7-fjim6 0 6ii. ^xi^m 

;i/6 1 o^^tSo 

CO 0 4 5] T^=f-^.x,-^miky7^i\^m& 1 1 fi. 

l';l/6 1 3. I ^7—y)\^y7-()\^Q 1 4> OUT-r— 
y}\^y7'{)\^& 1 5. ^Jf'f-x'— X— :/;i'7T-Y;l'6 i 

<fy—y)Vy7^)^ye 1 8*-&tro 
[0 0 4 6] ni^gga7r'f;l/gf6 l 9{i, aif^n^7 
>"l'7l/6 2 0&tf3:-7— ny^T'T/l/B 2 l«-&tfo C 

[0 0 4 7] ^?xi^gBa7r-i';l/^6 0 6k:{±, l^ffl-r 

K^nri/^-So V- jiZ;l/:?X^'7 7"f'yU6 1 0f*> -7 
:i a. 7;H!jff ©•y-'f ^' ;H!)ff SI?TT'^ffl-r § ^ X ^ <DSj 

So 

[0 0 4 8] 7'^'^ai-^?BII*7 7''f;Uif6 1 1 fC 

tt, S7^f^a.x— ^(DibffiSaT— :''>'l/7r'r;bS.tf 
Z ^ ^ a Ji- ^ ^ttf^ ^ S ^O/ ^ ^ ^ - 5^ 7 r Y 
l^ft-rSo ^-r— ^;b7r-i';b6 i 2{c{i. ^— ^ 

SttStlTlz-'So ^s^-r— y;i/7 7i';i/6 I 2«. 1 

■D<o^—sim^nLiy7^jvwtE-t^c ^-^/^^^ 
ji'Xi^mm^ if -t- $lJffl^c^£^s*/^7 p« - ^ A^isffi ? 
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-r;l/6 1 4{C{i, I/Ov'-^SIiiTKUX. ON/O 

*^fBK*nTi/>5. 0UTv^-:r;l/7ri';U6 i 5Jc 
I/O-r-^'SiiTKUX. ON/OFF^Otr-y 

h / < -jr- >^;&ie5g b /ci!i{^B5gT— :/>'UA^tB«g* nr 

10 Wfit. 31ft©A>>>'^ffll?*iBxSbfcl!ij'TFfB^7=— -r-zb 

A^iBfic^tiT^^So -f^>hy'7if7—yfiy7'f)U6 

1 8»ca. ON/OF F^<Dl''<>h7^i''4^c^*fBj^ 

[0 0 4 9] a^iaa^r-r^i'Pe i stcjt. gif^n 

tc^fflSnSo $fc. D^^r-Y/l/^fiJfflLTi^XxA 

;j-'<;u-^f<Dgiff<0Hffi6^fB«^nT«,''So x-7 
— n^-^y-ryve 2 l SiJSii*?f T'ay^Ajb^e.S 
20 fgLfcX^-tiffin^jb^lBM^nTt^So 

[0 0 5 0] ;^lc. 0 7(070— ^-v— l'*#B8UT. 
0 2 RZfm 3 »C^-rSiJfflISIff y o A 2 0 3 CDlftf^ « 

mm-r^o 9ff. w\-? c^^^^Htrnmrnz^^? cx 

Djf^l'cO^JffliSSynif^ AX«iS«^:-^» U >^7'a 
7^7 0 0) „ 

[0 0 5 1] :i^tC. -'N-Hv'-i'Xi^±<D#a7'— ^'7 3' 

•i';i/«:ra^y^AtfOp«^ryic^€? (x-r>y :/7 0 
Do CiOi&mis 0 3<O7T'f';l/AfcH:'3^:>^i-;U3 
30 0 5tcJ:Dll3^$n. 'T—^y7^)\y(Oo^. i/Xy-L. 
iS^Ma7 7-l';KOS!3i*(4^:v'^-;l/3 0 6. 7^^5^ 
3.X-^r77-<';l/<3!)Kii*«^^5^i— ;U3 0 7> ^7.^ 
Kjl7 7'-l'7l/Og!ii*«^ri^i— ;b3 0 8fcJ:05lll« 
nSo 

CO 0 5 2] :^OX-r-y:/4:LT, T^ni^^Afi-r— 

§-^cO*^^g=-x>y^7-r^ (X-7^-y7'7 0 2) „ fSIfeS 

HSMiCJ^^ (Xx-yT"? 1 2) o He)*^cOT'-;Sf^S^ 
UTI/>Sli^a. §m<^0»«f*^*t^ (X7^<yy7 

40 0 3). g^Lfc^icwrs-rS'^wsas^Hfr-rso 

CO 0 5 3] 7^—$i^m^M<0^x. y ^ 

«fa. 03©SM*->*3.-7l'3 0 3KJ:»3l|iR*nSo 
X^-h(D^S^*<feofc«-&fi. h^J^X^^IIff^ 
F^1ii&-rS (Xx-yy7 0 4) « X h -yrom^Jb^Sofc: 
:t-h^7.^(Dmn^f¥±-r:S> (XT-'y7'7 0 
5) o lI^'««&cD*i^*<feofc«^tt. ilXSS»CD||fT 
^mfi^-r^ (Xxy7'7 0 6) o 

[0 0 5 4] :t- 1-5'Xi'^tT. H^^JfO^^ 
Xi'SUW*. 03©^'Xi'll?T^^i^a— ;l/3 0 9i:^X 

50 ^^m^ei^zL-fis 1 oKj;oii3K*ns, 
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[0 0 5 5] +^^'^';^S!)f^^Xx■yyii]f^l|. ^7.^^ 
Z/l/iftmi. 03<D^rv'a--'l'3O9i3 10tC<J;t)ll 

[0 0 5 6] ;^x-y::^f^ll?fT% Sft^-^u>^y 

•/7 0 9) . ^X^tfxrJUfrSM^. *ff4^ffi^^<Dlf 

r? 1 0) „ E3©2SM*i?:i-;i/3 0 

[0 0 5 7] 7i7 5^:xJl-^mi*i^I^t^ll^T■r•5■?- :i 

IN, OUT, ^-f'9(0T'^^^x.~fmmt. S7 

OFF ^(DWH'fFmmiC T^^zl:x.-^ mt^lftf^ * 
Sl^f-rS (XT-yy7 0 8) o C©«im4, 03©I 
N, OUTRO'^r— :Jfti^a— ^bS 14, 3 15, 3 1 

6«r-&^ym^**^T^■>?i->'l/3 i 3tcj:oim^ns„ 

(X-ryy7 1 1) o yn-feXi^T5!lS«, 03C»{&jai 
II^Tya<^^A^-f'^'3 0 1 lcj;t)||^^n.5<, 

[0 0 5 8] i^ic, t^i^w±m^<Dmm^'j-jL'y^-r:s> 

7 1 4) o ^^#f?±li^®^x<y^tt, ia3 0«^-tr>' 
X^S/*a-;b3 1 2k:<J;»)*iK«n«o If^fPihffi^* 

3) o lf^ff±^!isti:«, Wi^^<r>±^—S'(r>w?Wit-. 

^f?lhi!ia«, 03O3fX^SiJ»fi;'i-;l/3 1 Olci 

[0 0 5 9] i^K, Htf ttJOx^— i^^(D#^*^x >y 
^•rS (X7"yy7 1 4) „ X^-5l^<Dg^x v^ti, 
0 3(3[)fi^-t>X^^->*a— ^l/S 1 2(Cj;»?l|5K$n5o 
X7-*^%^LTl.^!5:l/^li'&«, T'-^»§e^«^©f^x 
-yi'Mc^S (Xf-y7'7 0 2) „ x^-^^A^feo 
/tJi-^fis x5-5aa^tf^3 (X-7^-y:/7 1 5) o X 

'J>i^yay5A'\<Dx5-%iiifiJ»as*^tfo X 
^-^aSfi, 03©^Xi'iJfflI*>^a.— ;l/3 1 OfcJ:D 

[0060] i^K, H807n-^-v— hJ&^gSLT, 
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